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ABSTRACT 

(N 

Aims. Diffuse interstellar bands (DIBs) measured in stellar spectra contain information on the amount of interstellar (IS) matter that 
is distributed along the line-of-sight, and similarly to other absorbing species may be used to locate IS clouds. Here we present a new 
database of 5780.5 and 6283.8 A DIB measurements. Those two DIBs have the advantage that they are strong and also broad enough 
to be detectable in cool-star spectra. We also study their correlation with the reddening. 

Methods. The database is based on high-resolution, high-quality spectra of early-type nearby stars located in the southern hemisphere 
at an average distance of 300 pc. Equivalent widths of the two DIBs were determined by means of a realistic continuum fitting and 
synthetic atmospheric transmissions. For all stars that possess a precise measurement of their color excess, we compare the DIBs and 
■^L ■ the extinction. 

Results. We find average linear relationships of the DIBS and the color excess based on a 120 and 130 objects that agree well with 
those of a previous survey of = 130 northern hemisphere stars closer than 550pc. Because our target sky coverage is complementary, 
this similarity shows that there is no significant spatial dependence of the average relationship in the solar neighborhood within ==600 
pc. A noticeably different result is our higher degree of correlation of the two DIBs with the extinction, especially for the 5780A DIB. 
We demonstrate that it is simply due to the lower temperature and intrinsic luminosity of our targets. Using cooler target stars reduces 
the number of outliers, especially for nearby stars, confirming that the radiation field of UV bright stars has a significant influence 
on the DIB strength. We illustrate the potential use of 3D maps of the ISM for characterizing the DIB sites. There is some evidence 
that interstellar cavity boundaries are DIB-deficient, although definite conclusions will have to wait for maps with a higher resolution. 
Finally, we have used the cleanest data to compute updated DIB shapes.** 

Key words. ISM; diffuse interstellar bands; interstellar dust 



o 



> 

ON 1. Introduction carrier phase, with most results pointing against the solid state 

O 1 dSmifh et al. I977l and recentlv lCox et al. 2006I 201 1). 

\0 Identifying the diffuse interstellar bands (DIBs), the - At the same time, the DIBs are studied toward specific tar- 

• . 400 weak ab sorption features seen in the spectra of red- gets or for large statistical samp i e s of stars with the aim of es- 

■ dened stars flHobbsetal. 20 081 2009) remains one of the tablishing correlations with other interstellar tracers and identi- 

^ ] longest-standing spectroscopic problems in astrophysics, and f ymg/flm ;/;^ among the DIBS that are characterized by similar 

• today they are still widely studied with the aim of conclu- colTe i a tions. Sightline categories have been identified, in par- 

•• ■ sively identifying their carriers in the interstellar medium ticular the so . called a- and ^-type sightlines which have spe- 

(ISM). If large molecules are preferentially designated c ific associati ons of DIB pr operties and UV extinction laws 

X ' ILeger & D'Hendecourt 1985) , nothing has been decisively jKrelowski and Sneden 1994b . ^-type sightlines correspond to 

j_; established as yet on their actual structures and sizes, on uV-shielded cloud cores while cr-type sightlines probe cloud ex- 

CO. their participation from the gaseous or solid phase, on the ternal regions that are partially ionized by the UV radiation field. 

role of the charge state balance, etc.. ( for summaries see Xhe influe nce of the radiation field has been recently studied by 

Herbig 1995| Ejhhi skens and Desert 19941 ISalama et al. 1996^ Vos et al (201 1} based on stars from the upper Scorpius sub . 

Fula r a and Krelowski 2000 [ jSnow and Destree 2011 1 group of the Sco G B2 association. These authors established sig- 



Friedman et al..2011J (hereafter FR1 1 ) and references therein). nificant differences between the properties of the two groups in 



Clues to their origin have been investigated in different ways. terms of DIB . DIBi DIB-extinction, and DIB-gas relationships 

Laboratory spectra and models of rotational excitation of These relationships have also been found based on 

molecules have been compared to observations with the sky . distributed datasets: links between me stren gths of 

ai m of finding convincing matches (see the recent review SQme mBs and ffl ^ ^ NaI Qr ^ columnSi be _ 

by I Sarre 2006) . Polarization studies aim at constraining the tween some of me Dffis and the dust column traced by 

the color excess, or between DIBS themselves have been 

* Based on observations collected at the European Southern found by several a uthors (e.g. [Kr elowski & Walker 19871 

Observatory, La Silla, Chile. IThorburn et al. 20031 |Welty et al. 2006} IFriedman etal. 20111 

** available from the CDS, Strasbourg IMcC all et al. 2010). The influence of the UV radiation field of 
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the target stars has again found to be significant. In addition to 
the potential destruction of the carriers by energetic photons, the 
combination of the charge state and the carrier size is thought to 
play a major role in a number of DIBs ( Galazutdinov et al. 2004 ; 
ISalama et al.T996l >. 

Instead of focusing on DIB properties and their differen- 
tial behaviors that may give clues to their carriers, it is a more 
practical aspect that has motivated the present statistical work. 
Although correlations between the DIB strengths and the color 
excesses or the gas columns may be weak, DIBS are carrying 
some information on the quantity of matter along the path to 
a target star. In the same way that neutral sodium has been used 
to build local ISM maps dWelsh et al. 2010l|Vergely et al. 20i0| , 
despite the absence of a strong correlation between neutral 
sodium and H columns, DIB absorption strengths toward stars at 
increasing distances can be used to determine IS cloud locations. 
Forthcoming extensive stellar datasets and hopefully parallaxes 
from the ESA Gaia mission will open the way to constructing 
precise 3D maps of the galactic dust by means of the inversion 
method ( Verg elyet al. 2001) . These maps will in turn be useful 
for the interpretation of the stellar surveys, by helping to break 
the degeneracy between the star temperature and the reddening. 
Our aim is to build new derivation methods of the DIBS in all 
stellar spectra, to help constraining the 3D mapping, and in par- 
allel to study the relationships between the DIB strengths and 
other IS parameters in more detail and to cover all various ISM 
cloud types and locations in the Galaxy. 

Here we complement previous statistical studies of two 
strong DIBS by an analysis of southern hemisphere high-quality, 
high-spectral resolution data, and in particular to compare the re- 
sults with the recent results of an extensive northern hemisphere 
survey presented by FR11, and of a survey dedicated to the 
Upper Scorpius area dVos et al. 201 j} . While the FR11 survey 
aimed at detailed studies of DIB-to-DIB pairwise correlations, 
as part of a search for DIB carrier identification, our data were 
recorded with the aim of building a three-dimensional map of the 
nearby ISM. This is why the choice of the targets is drastically 
different (see section 4). Because we are using nearby targets 
with low reddening, we focused on two of the strongest bands 
in the red domain. Both have been studied by several authors, 
and in particular by FR1 1. They are those that probably are the 
most readily extractable from survey data such as the Gaia-ESO 
spectra, especially for cool stars, because the DIBS in this case 
must be broader than the stellar lines. 

In section 2 we describe the spectroscopic dataset used 
throughout the paper. In section 3, we explain the cleaning and 
fitting techniques that led to the extraction of the DIBs. We also 
describe a new method to estimate the error induced by fitting 
a continuum to both sides of the DIB. In section 4 we describe 
the correlative studies based on this new dataset, and the com- 
bination with the previous measurements of FR11. In section 5 
we discuss our results and some potential improvements, in par- 
ticular, attempts to identify the ISM environments that lead to 
substantial deviations from the average trends. 

2. Observations 



Our measurements were extracted from a database of 500 high 
signal-to-noise (S/N >100), high-resolution (R^48,000) spec- 
tra of nearby stars, mostly located within 400 parsecs, acquired 
with the FEROS spectrograph at the ESO/Max Planck 2.2m 
telescope in La Silla (LP179.C-0197 program, total 15 nights, 
ended February 2009). The aim of this survey was developing 
an interstellar gas absorption database and subsequently produc- 



ing of a three-dimensional map of the local ISM. Interstellar 
neutral sodium and singly ionized calcium have been mea- 
sured in those spectra by means of profile-fitting techniques 
and combined with previous existing data to provide local maps 
flVergely et al. 2010|IWelsh et al. 20T0b . To facilitate interstellar 
line identification and fitting, the spectral types range from early 
B to A5, with fast rotators preferentially selected for the latest 
types (see the distribution of stellar types in Fig. 1). 

These high-quality data are also perfectly suited for spectro- 
scopic studies of the strongest diffuse bands, provided the target 
stars are sufficiently reddened for the DIBS to be detectable. Fig. 
|2]shows typical examples of the spectral intervals containing the 
AA 5780.4 and 6283.8 diffuse bands. Thanks to the weakness of 
the stellar lines and the resulting smooth continua, the 5780. 4A 
DIB can be extracted very easily when it dominates the noise, 
with the exception of some of the latest stellar type targets for 
which three stellar lines contaminate the DIB spectral interval. 
On the other hand, the 6284. 8A DIB is very strongly contami- 
nated by telluric molecular oxygen lines, but thanks to the high 
resolution and the sharpness of those lines the DIB is measur- 
able, provided one correctly removes the telluric absorptions. 

This dataset is also ideally adapted to statistical studies. The 
target stars are randomly distributed in the sky and in distance 
because of mapping requirements. Fig. 1 shows the location 
of the target stars that possess precise extinction data (see be- 
low). Superimposed are the Friedman et al. (2011) targets that 
formed the basis of their correlative studies. Evidently, the two 
stellar datasets are spatially complementary, which is essen- 
tially due to the locations of the two observatories, the north- 
ern hemisphere Apache Point and the southern hemisphere La 
Silla Observatories. This complementarity is used here to test 
the variability of the DIBS with location. Our survey is restricted 
to targets with measurable DIBs and a reddening determination 
(see section 5). Because the difficulties associated with the two 
DIBS are of a different origin (stellar lines vs telluric lines, see 
next section), for a few stars only one of the two DIBS was mea- 
sured. 
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Fig. 1. Location of our FEROS targets (red circles), and compar- 
ison with the FR11 survey targets (black crosses). Also shown 
are the distributions of stellar types (bottom). 
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Table 1. Stellar data and measurements. Color excesses are from Geneva photometry. The full table is available as online material. 
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(*) The error on E(B-V) is assumed to be 0.03 mag 



3. Data analysis 

3.1. The 5780 A diffuse band 

The 5780A absorption is one of the strongest DIBs and has been 
already measured toward bright stars at various distances. It is 
about 3.5A wide (full width) and, as said above, is contained in 
a spectral region that is mostly free of stellar lines for the major- 
ity of our targets (Fig 2), with the exception of three Fell stellar 
lines that appear in late-B objects and may be strong enough 
to contaminate the band significantly. The 5780A DIB has been 
shown by FR1 1 to be fairly well correlated with the neutral gas 
column and less well correlated with the extinction. Vos et al. 
(2011) show that for targets of the Upper Scorpius OB associ- 



ation the DIB is significantly weaker in f-type sightlines (i.e. 
UV-shielded central parts of the IS clouds). 

The equivalent width (EW) is classically measured by fit- 
ting the stellar continuum on both sides of the main DIB absorp- 
tion (see Fig. |2j. Following FR11, we considered the 5778.0 to 
5784A interval. The EW was computed based on the normalized 
spectrum. For all targets we carefully searched for the potential 
contaminating stellar lines, using the fact that the third line at 
5784.45 A is shifted out of the DIB and can be easily detected 
(see Fig.|2]l. When the lines are too broad and strong to permit an 
accurate measurement of the DIB, we excluded the correspond- 
ing target. When they are narrow enough to allow a reliable cor- 
rection, as in the example shown in Fig. [2] we applied a mask as 
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Fig. 2. Illustrations of the DIB equivalent width measurements. 
The top (bottom) graphs show the spectra before (after) nor- 
malization, i.e., division by the fitted continuum. The hatched 
areas correspond to the measured equivalent widths. (Left) A 
typical continuum fitting and EW extraction of the 5780A DIB. 
(Middle) Example of removing contaminating stellar lines for 
the late-B target stars. (Right) Example of telluric line removal 
by means of a synthetic transmission for the 6284A DIB and the 
subsequent EW measurement. 



illustrated in the figure and replaced the spectrum by a straight 
line within the spectral intervals of the stellar features. The er- 
ror on the DIB equivalent width associated with this procedure 
is conservatively estimated to be less than 10% of the removed 
stellar line EW for the whole dataset. 

The target stars and the derived equivalent widths are listed 
in Table 1. Among the 500 targets, about 200 stars have mea- 
surable AA 5780.4 diffuse bands. For a signal-to-noise (S/N) of 
100, our minimum equivalent width and error is about 3 mA 
and is essentially caused by uncertainties on the shape of the stel- 
lar continuum in this area. This limit is reflected in the data point 
dispersion at very low reddening values. For the targets that are 
too close and whose ISM column is too small, the corresponding 
threshold is about E(B-V) 0.05 (see Fig. |3J. 

3.2. The 6284A diffuse band 

According to FR11, the broad 6284A band is slightly less 
correlated with HI and also the reddening compared to the 
5780A DIB. We used a synthetic telluric transmission to cor- 
rect for the narrow lines that contaminate the 6284A DIB 
spectral region (see Fig. |2}. This transmission was computed 
using the LBLRTM code (Line-By-Line Radiative Transfer 
Model, pough et al. 2005) and the HITR AN (High-Resolution 
TRANsmission molecular absorption, Roth man et al. 2 009) 
spectroscopic database for a standard atmospheric profile and the 
altitude of La Silla. For each star we modified the atmospheric 
transmission to take into account the terrestrial line Doppler 
shift and the instrumental width and adjusted it to the airmass 
by means of an automatic fitting routine. In this way, all lines 
vary in the same proportions, i.e., we did not allow a differential 
variability among the various lines. Because a small differential 
variability is present for some lines, the removal of the entire 
series of telluric lines is not perfect (see Fig. [2]), but it is by far 
sufficient for our purpose. The adopted correction is the one for 
which the length (defined as the sum of distances between con- 
secutive points) of the residual spectrum obtained after division 
of the initial spectrum by the transmission, reaches a minimum. 

The 6284A DIB is on average twice as strong as than the 
5780A DIB. However, it is also significantly broader, and finally 
shallower on average than the 5780A absorption. Moreover, the 



telluric line removal procedure introduces some noise that also 
tends to reduce its detectability. This explains why, among all 
targets, only about 130 stars have measurable AA 6284 diffuse 
bands. For a S/N of 100, our limit for the equivalent width 
is about 3 mA similar to the 5780A DIB. The derived equiva- 
lent widths are listed in Table 1 . The interval for the DIB that is 
considered here is the same as in FR1 1, namely 6275-6292A . 

4. Error estimates 

Uncertainties on the equivalent width measurements have two 
main origins. A first source of uncertainty is linked to the signal- 
to-noise and the width of the DIB and can be calculated in a 
straightforward way. For the 5780 and 6284A DIBs those errors 
are about 3 and 5 to 10 mA , respectively. The error on the second 
DIB is larger as a consequence of the broader width and the tel- 
luric line correction. The second source of uncertainty is the con- 
tinuum adjustment and is much more difficult to estimate. It de- 
pends on the large-scale features in the spectrum that may have 
various origins: imperfections of the reduction, fringes, stellar 
features, presence of lines from a companion, etc. Anything that 
renders the spectrum different from a very smooth curve that can 
be extrapolated from the spectral intervals on both sides of the 
DIB may lead to a slight error in the continuum shape (esp. the 
curvature) and a subsequent error on the EW. 

We devised and performed a new method to estimate these 
uncertainties that we call the sliding windows error estimate, 
based on the assumption that the departures from the smooth 
continuum adjusted to the DIB sides that are present at the DIB 
location must also be present elsewhere in the spectrum. Within 
this assumption, one way to estimate potential errors on the con- 
tinuum placement is to use a large part of the spectrum and per- 
form continuum fittings similar to those used at the DIB loca- 
tion, but this time at many locations without DIB absorptions. 
By similar, we mean based on the same wavelength intervals that 
are used on the two sides of the DIB. This change of locations 
is made by simply shifting the intervals all along the spectrum. 
For each of the sliding windows locations a continuum fitting is 
performed, and the equivalent width comprised between the fit- 
ted continuum and the actual spectrum (which should be null if 
the fitted continuum were perfectly adjusted) is computed and 
stored. The entire set of locations provides many error values, 
from which we extracted a standard deviation. 

We combined the two errors quadratically and the results are 
quoted in Table 1. Because the error obtained when using the 
sliding windows method is in most cases larger than the first er- 
ror caused by the noise only, the final error is close the sliding 
windows value. We note that while all continua were adjusted by 
eye with different polynomial laws and spectral intervals from 
one star to the other, the quoted errors were been obtained by 
means of a unique automatic code applied to all stars, for a linear 
continuum and two 3A wide windows. Since this method pro- 
vides a very conservative value, we believe it is representative 
of maximum errors associated to the actual determinations. For 
a few stars that have a cold companion, the automated method 
provides unrealistically high values because it integrates sharp 
stellar lines. In this case we used the maximum error obtained 
for all other objects. 

5. Correlations with the color excess E(B-V) 

For the sake of homogeneity, we restricted the correlation to a 
set of targets for which the extinction was determined based on 
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the same photometric system and calibration method. We used 
here the extensive database of bright stars observed in the seven- 
colors Geneva photometric system and the associated color ex- 
cess determinations dCramer 1999tlBurki & Cramer 2 012). One 
hundred and thirty-five targets simultaneously possess an E(B- 
V) determination and a measurable 5780A DIB, while 120 tar- 
gets possess an E(B-V) and a measurable 6283. 8A DIB. Because 
the Geneva photometric system is slightly different from the 
other systems, we cross-correlated the Geneva color excess val- 
ues with the Stromgren E(b-y) determinations for all common 
targets and derived a linear correspondency between those quan- 
tities. The relationship between the Johnson E(B-V) and the 
Stromgren E(b-y) was taken from Vergely et al. 2010 In Table 1 
are listed the color excess values, along with the target star galac- 
tic coordinates and the DIB equivalent width measurements. We 
kept the error on the color excess that is associated to the calibra- 
tion itself, which excludes any dispersion due to stellar intrinsic 
variabilities that cannot be taken into account. Those errors are 
fairly small, while the dispersion as well as the existence of neg- 
ative values at low reddening indicate actual larger uncertainties. 
We thus conservatively estimated an error on E(B-V) of 0.03 in 
the linear regression discussed below. Figures [3] and [4] display 
the color excess as a function of the EW for the two DIBS. 

We assumed that the DIB absorptions are sufficiently weak 
for us to be still in the linear regime, and that the DIB EW is on 
average proportional to the extinction. In establishing the cor- 
relations we used two methods, (i) a linear fit that does not take 
into account the measured individual error bars, but estimates er- 
rors on the parameters based on the observed data point disper- 
sion, and (ii) a linear fit with the Orthogonal Distance Regression 
(ODR) method (also called total least-squares method) that takes 
into account the individual estimated errors on both the extinc- 
tion values and the DIB EWs and minimizes the weighed or- 
thogonal distance from the data to the fitted curve. We used the 



ODRPACK95 package (Bog gsetal. 1989| > implemented in the 
Wavemetrics/IGOR 6.0 software. Two noticeable facts can be 
derived from the figure: first, the data point dispersion for low 
values of E(B-V)s and EWs is higher than the EW uncertain- 
ties would suggest. We believe that the uncertainty on the color 
excess is partly, but only partly, responsible for this dispersion 
(see our discussion below). Second, there are conspicuous out- 
liers in this plot, particularly a few data points that have a weak 
diffuse band while the color excess and the average fitted linear 
law imply a stronger one. It is known that such very low DIB 
strengths may exist (e.g. Porced du et al. 1992j l. For both DIBS 
the fit coefficients from the two methods and the Pearson cor- 
relation coefficient (wich is independent of the error bars) are 
presented in Table 2. As can be seen in the table, the ODR-fitted 
parameters are very similar to the parameters that emerge in the 
absence of error bar weighting. For clarity, Figs. [3] and [4] show 
the ODR fit only. Also shown are the correlation parameters and 
coefficient obtained when excluding targets for which the depar- 
ture from the mean relationship for E(B- V) is larger than 0. 1 (rep 
0.15) mag, which corresponds to one (resp. two) outliers for the 
5780 (res. 6284) DIB. One of the outliers is pOph, also excluded 
from the correlation by FR1 1. The second outlier is HD179029, 
a B5 V star that has peculiarly low DIB values (see the discussion 
below). 

We compared our results with the results of FR1 1 for these 
two bands, using their table 1. The FR11 data points are super- 
imposed on our FEROS determinations, and linear fits are simi- 
larly shown. Note that their data points, which correspond to the 
strongest EWs, i.e. largely above the FEROS measurements, are 



not visible in Figs. [3] and |4] Table 2 lists the fit parameters and 
Pearson correlation coefficient taken from Table 4 of FR1 1 . 

Our linear relationship coefficients are very close to those 
found by FR1 1 for the 5780A DIB, i.e., these two independent 
databases generally lead to the same dependence of the DIB with 
reddening. Because the two surveys do not correspond to the 
same hemisphere, this implies that there is no obvious depen- 
dence on the galactic direction, at least for the nearby (< 500 pc) 
ISM . There is a slightly larger difference between the FR1 1 co- 
efficients and our numbers for the 6284A DIB. Data points with 
a low DIB and a high E(B-V) are more numerous in the FR11 
dataset, which may influence the intercept value. While it is neg- 
ligible in our case, it is found to be E(B-V) (at DIB=0) = -0.02 
for FR1 1 . Comparing with the Vos et al. (201 1) results on nearby 
ISM in Upper Scorpius, our average slope of 525 mA/E(B-V) 
for the 5780A DIB is slightly above their average slope of 460 
mA/E(B-V). 

For the 5780A DIB, the FEROS Pearson correlation coeffi- 
cient of 0.92 appears significantly higher (see table 2) than the 
coefficient found by FR1 1 (0.82). This difference becomes even 
larger if we limit the FR1 1 data to the same range of EWs as 
in our FEROS data, (i.e. EW < 220 mA ), which reduces the 
Pearson coefficient to 0.62 only. We have examined the potential 
reasons for this difference. First, it is not caused by the use of dif- 
ferent sources for the color excess. We arrived at this conclusion 
after comparing of the E(B-V) quoted by FR11 and the corre- 
sponding Geneva determination for the 60 FR1 1 target stars that 
are included in the Geneva catalog. The dispersion around the 
linearity is one order of magnitude lower (at least) than the E(B- 
V) vs EW dispersion. Second, we considered a potential effect 
of target location distribution in the sky. Fig. [2] shows that there 
are no obvious differences in the way the targets are distributed, 
with both datasets possessing low- and high-latitude stars, and 
no conspicuous concentrations in specific regions, which makes 
this influence unlikely. This agrees with the similarity between 
the two mean relationships. 

Our smaller dispersion can certainly not be caused by a bet- 
ter data quality or a more precise EW computation. The contrary 
is demonstrated by the comparison between the internal correla- 
tion coefficients derived from the two datasets. The correlation 
between the FEROS 5780 and 6284 DIBS equivalent widths is 
shown in Fig. [5] Our 5780 vs 6284 Pearson correlation coeffi- 
cient is 0.91, i.e., inferior to the 0.96 correlation coefficient de- 
rived by FR11, which implies the absence of an additional dis- 
persion due to their EW derivation. We believe that our higher 
dispersion for the DIB-DIB correlation is due to the superior res- 
olution and signal-to-noise of the FR1 1 data, and to the fact that 
our EWs are smaller. Indeed, the 6284-5780 coefficient of FR1 1 
decreases from 0.96 down to 0.86 when restricting the DIB-DIB 
correlation to 5780A EWs smaller than 22mA . We also note 
some small differences on the internal correlations. Our average 
linear relationship is found to be 

EW (6284) = (18.6 + 8.17) + (2.59 ± 0.12) * EW (5780), 

which denotes a bias toward a lowest 6284 threshold. These 
numbers are different from the results of FR11: a= 28.2 + 5.8 
and b= 2.32 + 0.03. Imposing the same intercept of 28.2, we 
derive b=2.48 + 0.08, which is already much closer to their re- 
lationship, and suggests that there are indeed biases toward pos- 
itive intercepts linked to some outliers with low 5780A DIBS. 

We then investigated the effect of the target distances. Our 
targets are nearby stars, 80% are located within 400 pc and only 
3 stars lie between 650 and 1 150 pc (Hipparcos parallaxes). The 
FR1 1 targets are on average more distant, with only 50% of tar- 
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gets within 400 pc and =2 50 stars beyond 650 pc. In principle, 
the dispersion should decrease with distance, because cloud-to- 
cloud variations are averaged. However, to improve the compari- 
son between our datasets, we fitted a linear relationship between 
the FR1 1 reddening values and their 5780.4 EWs for a restricted 
set of targets closer than 400 pc. In the same way that the co- 
efficient decreases with the EW threshold, it also decreases by 
introducing such a threshold on the distance (0.62 Pearson coef- 
ficient instead of 0.82). This implies that the reason for a tighter 
correlation in our dataset is not linked to the choice of closer 
targets. 

We finally considered the stellar characteristics in both sam- 
ples: here there is a marked difference that is a direct conse- 
quence of the difference between the goals of the two surveys. 
Fig. 1 shows the distribution of stellar types. While FR1 1 mostly 
used very bright and hot stars (mostly earlier than B5) to obtain 
spectra of extremely high quality, the present sample is mainly 
composed of moderately hot stars, with a maximum around B7, 
chosen for their location in direction and distance, and does not 
contain bright blue stars because such stars, being easy targets, 
have already been observed in the past with other instruments. 
Moreover, about half of the FR1 1 targets are giants or subgiants 
(class I to III), while our targets are mainly dwarfs (=; 20% of 
class I-III). Given this difference, our interpretation is the fol- 
lowing: owing to the effect of the UV radiation field on the two 
DIBs, and according to recent findings (e.g. IVos et al. 201 II) . 
there is a strong variability of their concentration or of their 
charge state around the hot blue stars that are part of the FR1 1 
study. For nearby stars, the fraction of the matter along the path 
length that is influenced by the hot target star may be large, e.g. 
if the densest cloud along the sightline is close to it (or is engulf- 
ing the target). For this reason, the total DIB absorption strongly 
reflects this environment, hence the variability of the DIB to dust 
ratio. For a set of moderately hot target stars, this effect is not so 
much pronounced and the line-of-sight to line-of-sight variabil- 
ity is not as high. This explains our tighter correlation and the 
correlation strength increase with distance for the FR1 1 dataset. 
It is evidently linked also to the larger number of "outliers" in 
the FR 1 1 data that are discussed and thought to be linked to 
high-radiation environments. 



6. Perspectives 

Our study and the performed comparisons shed additional light 
on the correlation between the 5780A and 6284A DIBs and the 
reddening, as well as on the influence of the stellar radiation field 
on those DIBs. The fact that average relationships are similar for 
the two hemispheres shows that those relationships do not vary 
much with location. The diminution of the dispersion when us- 
ing late-type targets, especially for the 5780A DIB, is useful in 
the sense that it helps in approaching the most appropriate aver- 
age coefficients to use for conversion purposes, if necessary. Our 
best-fit scaling for the 5780A DIB corresponds to 525 mA/E(B- 
V). It is very close to an average of the two 419 and 640 mA/E(B- 
V) coefficients found bv lVos et al. 201 1 1 for the Upper Scorpius 
cr-type (or external ionized regions) and £-type (shielded cloud 
cores) sightlines, respectively. 

We used the then strongest and cleanest measured DIBs, nor- 
malized them, scaled them to the same equivalent width and av- 
eraged them to provide their most precise shapes for use at res- 
olutions lower than 50,000. The results are shown in Fig. [6] For 
the 6284A DIB there are irregularities that remain despite the av- 
eraging process. We believe they are caused by imperfections of 



the telluric line removal procedure, but it is difficult to preclude 
some substructures of the DIB itself. We provide both the raw 
shape and a smoothed version where those substructures have 
been removed. The 5780A DIB corresponds to an EW of 217 
mA ( E(B-V) 0.41 with the average relationship) while the 
6284A DIB corresponds to EW=500 mA and E(B-V) a 0.32. 

More studies at larger distance will allow one to investi- 
gate the evolution of the DIB-extinction relationship, and bet- 
ter constrain the DIB sites. In this respect, the building of 3D 
maps of galactic dust or gas based on extinction and absorp- 
tion data will allow progress in characterizing the DIB produc- 
tion sites. Figs. 5 and 6 show cuts in a 3D opacity distribution 
inverted from extinction measurements in the solar neighbor- 
hood flTarantola and Valette, 1982[|Vergely et al. 2010) that con- 
tain sightlines with average or peculiar DIB to extinction ratios. 
The one to the outlier HD 179029 is tangential to a nearby cavity 
presumably blown by stellar winds or supernovae, and does not 
cross any large dense cloud association. The two normal sight- 
lines toward HD142805 and HD142315 both cross an extended 
high-density area, devoid of very bright early- type stars. These 
maps have a low spatial resolution of about 15 pc, which is a 
strongly limiting factor for any study of the line-of-sight charac- 
terization. In future, studying with more detailed maps the rela- 
tionships between the DIB to reddening ratios as a function of 
such sightline characteristics will hopefully provide additional 
clues to the DIB formation sites. 
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Fig. 3. Johnson color excess as a function of the 5780A DIB 
equivalent width for our FEROS stars (black filled circles). Also 
shown are the results of FR11 (red plus signs) for equivalent 
widths lower than 230 mA . Stars beyond 400 parsecs are in- 
dicated by small markers. Dashed and solid lines are the linear 
correlations for the FR1 1 et FEROS data. The FEROS corre- 
lation corresponds to the ODR method and all data. The FR11 
correlation is for case (3) of Table 2. 
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Table 2. Correlations with E(B-V) 
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0.84 
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-0.011 ±0.005 


6.98± 0.25 10~ 4 
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-0.004 ± 0.006 


6.33±0.32 10~ 4 


1588 ± 80 


0.88 
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FEROS (2) 




-0.008 ±0.005 


6.49± 0.25 10~ 4 


1539 ± 50 






FEROS (2) ODR 




-0.018 


8.210- 4 




0.81 


125 


FR11 (3) 




-0.022 


8.7 10~ 4 




0.62 


89 


FR11 (4) 



(*) for a linear fit E(B-V) = a+ b*EW . a is in magnitude units (mag), b is in mag/mA (**) Average equivalent width per reddening unit (mA / mag) 
(1) excluding HD179029 (2) excluding pOph and HD179029 (3) excluding pOph, HD29647, HD37061, SlOriC (£) excluding pOph, HD29647, 
HD37061, 6»10riC, and restricted to stars with EW< 230 mA (4) excluding pOph, HD29647, HD37061, 6»10riC, and restricted to stars with EW< 
600 mA 
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Fig. 4. Same as Fig.|3]for the 6284 DIB. 
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Fig. 6. Average DIB shapes derived from our FEROS spectra. 
For the 6284 DIB, we show a smoothed profile where the small- 
scale structures that remain after the averaging process were re- 
moved (see text). The three curves are available on-line from the 
CDS. 

Thorburn, J. A., Hobbs, L. M., McCall, B. J., et al. 2003, ApJ, 584, 339 
van Leeuwen, F. 2007, A&A, 474, 653 

Vergely, J.-L., Freire Ferrero, R., Siebert, A., Valette, B. 2001, A&A, 366, 1016 
Vergely, J.-L., Valette, B., Lallement, R., & Raimond, S. 2010, A&A, 518, A31 
Vos, D. A. I., Cox, N. L. J., Kaper, L., Spaans, M, & Ehrenfreund, P. 2011, 
A&A, 533, A129 

Welsh, B. Y., Lallement, R., Vergely, J.-L., & Raimond, S. 2010, A&A, 510, A54 
Welty, D. E., Federman, S. R., Gredel, R., Thorburn, J. A., & Lambert, D. L. 
2006, ApJS, 165, 138 



Fig. 7. Cut in a 3D opacity cube derived by inversion of color ex- 
cess data (Vergely et al. 2010), in a vertical plane containing the 
Sun and the two stars HD142805 and 142315. Distances are in 
parsecs. The Sun is at (0,0) coordinates. The North Galactic Pole 
corresponds to the Y axis and the X axis is in the Plane toward 
the longitude 350 degrees. Violet represents the densest clouds, 
while red corresponds to the lowest density. A black line joining 
the Sun and the star allows one to appreciate the ISM distribution 
along the line-of-sight. Most of the intervening interstellar mat- 
ter (violet) corresponds to dense clouds and there are no bright 
hot stars close to the LOS. This may be linked to their normal 
5780A DIB strength. The black circles show the UV stars from 
the Hipparcos catalog and the circle diameter scales with their 
ionizing power 




Fig. 8. Same as figure 5 for the outlier HD179029. The path to 
the star corresponds to the boundary of a dense complex. A large 
part of the ISM along this LOS corresponds to the periphery of 
tenuous, presumably hot gas cavities and is not shielded from 
the ambient radiation field (the Local Cavity and a second cavity 
beyond 150 pc). 
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7. Online Material: Stellar data and DIB 
measurements 
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Table 1. Stellar data and measurements. Color excesses are from Geneva photometry. 
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7A7 7C 

3U3.ZJ 


7Q 7/1 
-Zo. /4 


DQ CT\7 

r>y.jl V 


^/1Q 

j4y 


n 1 nA 
U.1UO 


1 m a j- 177 
1U1.0 ± 13. Z 


7no Q _i_ 1 7 

3uz.y ± zi.z 


1 1 1 7 c i 
1 11J4 / J 1 


OA/1 C7 

3U4. j / 


7/1 ^A 
- /4.J0 


DOV 


7Q7 

zyz 


A Afl7 
-U.UU/ 


17^_i_0/1 
1Z.J ± 0.4 


n 1 , 00 A 
13. 1 ± ZZ.4 


HD / lyj 


Iqc on 


77 7/1 

- /3. /4 


D ATTT /T\7 

riy 111/1 V 


777 

Z3Z 


A AOC 

U.UZj 


11 c _i_ o n 
1 l.j ± o.U 






loi.yi 


7/1 1 A 

- /4. iy 


\ ~\\7 

Al V 


77 1 

Z31 


A A/1 /I 

U.U44 


7 A _i_ 17 7 

3.y ± iz.z 


7 /I _i_ 1 C A 

/.4 ± Ij.U 


rmi 7CA1 

rLDlZjOl 


i no i n 

iyy. iu 


77 A/1 

- /3.U4 


D A\/ 

rio V 


7A/1 

ZU4 


A AAQ 

u.uuy 


OQ 7 _i_ 7 

Zo.3 ± o. / 




HDZU4U4 


1 Q/1 A7 

io4.y3 


/17 AC 

-4 / .yj 


TJ O 
DO 


7AA 

zyo 


A A 1 7 
U.U1 / 


77 A _i_ 1 7 O 
33.0 ± 1Z.0 


7C 7 _i_ /I A 

/j.3 ± 4.U 


H1JZ4440 


i qa no 
lyO.UZ 


AO 7 1 
-4Z.3 1 


r>y 


AH7 

oUZ 


n. r\7/i 
U.UZ4 


i/i n j- a 7 

14. U ± O.Z 


7A 7 -1- n 
3o.Z ± o.U 


um7n7Q7 
rtlJ3U3y / 


OQC QA 


7Q 7^ 


A (\\7 
AU V 


7H7 

ZU3 


f\ nn7 
U.UUZ 


Ij.U ± 0.4 




HL>3Uyo3 


OAQ C7 

ZUo. j / 


7 1 7/1 

-31.Z4 


D A 

r>y 


7/1 A 

Z4U 


A A 1 A 

U.UlO 


7A A _i_ C A 

zu.4 ± j.y 




HD3ZU43 


ca 
ZUj. JO 


77 C7 

-Z / . j / 


r>y 


770 

33o 


A A^7 

U.Uj / 


AC A , Q 

4j.y ± o.o 


A<. A _i_ 1 O Q 

4j.4 ± iy.o 


HD33Z44 


OQA OQ 

ZoO.Zo 


77 70 

-33. 3o 


DA C"\7 

rsy.j V 


777 

Z/3 


A A^A 

U.UjU 


7Q Q _i_ Q A 

oy.o ± 0.4 


oc a _i_ 1 n 7 

oj.U ± 1U.Z 


I I "7 1 A/1 

HD3 1 1U4 


1 O 1 1 

ziy.i i 


77 7/1 

-Z3. /4 


rijl V/V 


7A7 

zyz 


A A7A 

U.UZo 


|o T , c c 

lo.Z ± j.j 




1 I Fl 7 7 G 7 1 

i luj /y / 1 


oon 7/i 

ZZU. /4 


77 7^ 
-ZZ. / J 


R/1 /R^TTT 
X>4/£> Jill 


JOJ 


O. H7H 

U.U3U 


A 7 -l Q 7 

O.Z ± y.3 




HU300UZ 


oon aq 

ZyU.Oo 


7H 77 
-3U.ZZ 


T3CTTT 


7A7 
ZOZ 


n 1 nn 
U.1UU 


^O 1 x 1(1(1 
jZ. 1 ± 1U.U 


1 OC O _i_ 1 1 A 

loj.o ± 1 i.y 


rlL)41o!4 


O 1 A/1 

Zlo.U4 


1 A AA 
-14. 


D 7\7 

rJ3 V 


770 

33o 


A A7 1 
U.UZ1 


1 C 7 _i_ O C 

lj.3 ± o.J 




llD4Zo4y 


OOA A/1 

ZZU.V4 


1 A 7A 

-14. /U 


DA CTTT 

r>y.jlll 


7 C 1 

3j1 


A A/1 A 

u.U4y 


77 Till 1 

3 /.Z ±11.1 


C/1 7 _i_ 1 C C 

j4.3 ± Ij.j 


Ul /I /1 C 7 7 

rlL>44j33 


OQ/1 /I 7 

Zo4.4 / 


7Q C7 

-Zo.jZ 


D Q\T 
DOV 


7A7 

zyz 


A AA/1 

U.U04 


oo c _i_ 1 7 n 
ZZ.J ± 1 /.U 


AA O _i_ 7/1 7 

yy.o ± Z4. / 


O /I A 7 "2 7 

HD44 / 3 / 


OCO AO 

ZjZ.oZ 


77 Q/1 

-Z3. o4 


D7\7 
hi / V 


7/1 A 

/4o 


A A 1 A 

U.U1U 


7/1 7 _i_ A O 

Z4.3 ± o.o 




UTFl/1/IGQA 


77 1 ^Q 

ZZ 1. jo 


1 1 QA 

-ll.oU 


MV 


70Q 

zoy 


n nQ^ 

u.uyj 


j3.j ± 11. j 


1 7A 7 -1- 7n n 
13U.3 ± 3U.U 


ui p»/i CA/i a 
HD4jU4U 


OA/1 1 7 

Zy4. 1 / 


7Q 7A 

-Z6.3U 


tjyi v/v 


1 AA 

iyo 


A AAA 

U.Uoo 


7 1 7 _i_ A 1 

31.3 ± y.i 


OA ^ _i_ 1 7 n 

yo.j ± 13. U 


ui i^/i caaq 


7/1/1 7A 

Z44. / 


7 1 11 

-Zl. 1 1 


rij V 


CAC 

JOJ 


A A7A 

u.u3y 


7 1 A _i_ A A 

31. y ± y.o 




UI P»/1 AA"7A 

HD4oy /0 


77A OC 

Z ly.Aj 


77 AC 

-Z / .Uj 


t) A\/ 

riy V 


7 A/1 

3 04 


A A 1 A 

U.U14 




^ 7 _i_ 1 A 7 

j.3 ± 10.3 


UI PN/I 1 CA 


OCO 07 

ZjZ.Z / 


7A 7C 

-ZU.Zj 


D 7\7 

rJ3 V 


/IOC 

4oj 


A A/1 A 

U.U40 


1 7 A _i_ 7 O 

iz.y ± /.o 




UI 1 ~1 A Q Q 7 7 
1 lU4oft /Z 


00Q 70 

zzy. jz 


o oo 
-y.yy 


D ^TTT I1\J 
D Jlll/1 V 


77A 
330 


n C\AA 
U.U44 


77 Q -i- 1 

zz.y ±o.i 


An 7_i_17/1 
0U.3 ± 13.4 


UTF1/1Q77A 

rtL>4y330 


7/17 1 7 
Z4 / . 1 3 


17 1 Q 
-1 /. 1 O 


d4 vne 


ACT! 

4U / 


n n^n 
U.UjU 


i n 1 -i-^/i 

1U. 1 ± J.4 




UIP*/1 A/1 Q 1 


O 1 A CA 

ziy. jU 


A 7 1 

-4.Z1 


DO 


7A^ 

3oj 


n n77 
U.U33 


7A n _i_ A 7 

30. U ± 0.3 




UTT^ /I A C 7 7 


OO/I A7 

ZZ4.U / 


A /17 

-0.4 / 


D OTT/TTT 

rioll/111 


7 AC 

3yj 


A AAA 

U.UoU 


A7 A _i_ C 7 

/.4 ± J.Z 


1 77 7 _i_ 77 c 

1 /Z.3 ± Z3.J 


HL> j 1 o / 


OOO AC 

ZZo.Uj 


C 7C 

-J. IJ 


D ATTn. 

r>yilw 


777 

333 


A AA/1 
U.U04 


7A A _i_ 1 7 A 
3U.U ± 1 /.U 


1/11 7_i_ 1A7 

141. / ± iy. / 


rllJjZZOO 


O 1 A 1 7 


A AO 

-U.Oo 


V 


CC7 

jjZ 


A OAC 

u.zyj 


1 7A 1 _i_ 1 1 C 

i /y.i ± ii. j 


cio a , OQ /I 

jlo.4 ± Zo.4 


T-Jr*^7Q/1G 


07C AA 


C 77 

-5.3Z 


r>31 V 


13 J 1 


n n7Q 

u.uzy 


ice i ni 

ij.j ± y.i 




rtL>JJjZ3 


07Q A/1 

Z3y.o4 


7 

- 1 .yj 


R7TTT 


777 
3/3 


n n7n 
U.UZU 


107 , 1 n 7 
lo. / ± 1U. / 




UI 1^C"7 1 "20 

HDj /13V 


07 1 AC 
Z3 l.OJ 


1 A7 


D CTT/TTT 
DJll/lll 


7 C7 

3 J / 


A 1 /1A 

u.i4y 


AA A _i_ 1 7 A 

yy.4 ± iz.o 


1 7A 7 _i_ Q O 

1 iy. 1 ± 0.0 


uitnaaaaq 
HDoUUyo 


O/IA /1A 

Z4V.40 


7A 

-o.zy 


D A\7 


7/1 O 

Z4o 


A A/1 7 

U.U43 


/17 C _i_ C 7 

4Z.J ± j. / 




1 1 n/n i no 
rlUoUlUZ 


OAA 77 

zyo. / / 


7A C 1 

-Zu.jl 


D A 7 / A A\7 

rJy.Z/AU V 


7A7 
ZU / 


A AOC 

U.Uoj 


7/1 1 _i_ 1 7 A 

34.1 ± 13. U 


1lA7_i_71 A 

1 iy.z ± zi.o 


UI P*AA70 c 

rllJ0U3Zj 


77A A C 

Z3U.4J 


7 C7 

Z.jZ 


D 7T T 

riZll 


A 1 7 
Ol / 


A 1 OA 

U.loU 


1170_i_ 17/1 

1 IZ.o ± 1Z.4 


7C/1 C _i_ 7A A 

Zj4.j ± 3U.U 


HUOUyzy 


7^7 1 1 
Z J /.ll 


11/1^ 
-1 1.40 


AU V 


1 QA 

iyo 


n ni /i 
U.U14 


77 ^ _i_ 1 
ZZ.J ± IZ.Z 




I I r\/Z 1 CC/J 

HUOl J J4 


77/1 Q7 

Z34.yz 


1.01 


rSO V 


7^7 

Zj / 


n n77 
U.U/Z 


/17 A _l < A 
4 /.4 ± J.O 


ii/ii_i_ 0/1 n 
1 14. 1 ± Z4.U 


i irv4 1 1 7 
1 1 1J0.) 1 1Z 


7^n ^o 
Z3U. jy 


A. 1 7 
0. 1 / 


RQTTT 


779 
ZZo 


n n^zi 

U.U34 


JJ.Z ± 1 j.j 


1 nA Q -1- A c 

luo.y ± o.j 


HD63868 


255.17 


-7.41 


B3V 


327 


0.033 


19.6 ± 11.5 




HD65322 


301.53 


-27.26 


B8IV 


224 


0.085 


53.9 + 6.8 


199.9 + 19.4 


HD70948 


260.67 


-3.45 


B5V 


341 


0.052 


21.7 + 9.5 


55.9 ± 30.0 


HD71019 


260.37 


-3.14 


B3II/III 




0.095 


75.1 +8.2 


200.9 + 30.0 


HD71123 


260.22 


-2.92 


B9III 


415 


0.062 


44.0 + 8.3 


47.0 ± 18.7 


HD71336 


261.01 


-3.21 


B3III/IV 




0.055 


23.8 ± 12.8 




HD71518 


237.77 


13.43 


B2V 


457 


0.015 


23.1+5.9 





(*) The error on E(B-V) is assumed to be 0.03 mag 
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Table 1. Stellar data and measurements (cont'd) 
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1 (°\ 

L K ) 


D ( ) 


spectral type 


a (pc) 


RYR \A# 


DWP /oUAJ (ITLA ) 


CAA/^A7C/1 A A /m A A 
HW^02o4A; (ITLA ) 


T-Tr*7^AQ7 


111 ^7 

Z0 1 . DZ 


1 7 
1 / 


A OA/ 
AU V 


111 

ZD J 


U.UDU 


1A Q _i_ 1 ft 7 
j4.y ± 1U.Z 


AQ ^ _i_ 1 n 7 
O0.O ± 1U.2 


i n"Y7<, 1 1 7 
1 1 IJ 1 D 1 1 z 


7^A ^zl 
ZOO. J4 


^ A1 
J. 41 


RzlV 
£54 V 


18.^ 
JOJ 


U.UZj 


7c A _i_ 1 A A 
Zj.4 ± 10.0 


/2.o ± 1 0. j 


UF*77A/10 
1 1 U 1 1 04U 


7Q/i on 


7A 77 
ZO.Z / 


a n 


7/1/1 
Z44 


U.UUj 


1/1 1 -L A ^ 

14. j ± 4.J 




UT~\77AA^ 
1 1 \J 1 1 00 J 


7^ 1 AQ 
2jl.UO 


1 1. on 


Doy 

DOV 


^1A^ 
juj 


U.Uoj 


7A A -l 7 Q 

/O.o + 1 .y 


1 OA 9 j. ic n 
IVO.o ± lo.U 


|_i 1^70700 

1 1 U lyZyx) 


7CC AO 

zj j.ov 


ij.Zi 


a n\7 

AU V 


7/1/1 
Z44 


U.Uoo 


7^ fi ± K 5 

2j.o ± lo.o 


1 11 Q _i_ A A 
10 /.o ± 0.0 


ut\iqaic\ 

1 1 U 1 V4ZU 


77A 7/1 
Z /0. /4 


a /in 
-0.4U 


U /1 1 1 1 
D4111 


yjD 


f\ HAA 

U.Uoo 


/1Q 7 _i_ Q ^ 

4V.2 ± q.D 


1 ^A 7 j. K I 

loo. / ± lo.l 


T-Jr\Q7QQ/1 
rlLJoZyo £ + 


77^ oq 

Z /0.U0 


7 OA 
Z.U4 


x>41 V 


ZD^+ 


U.U40 




aq 1 _i_ in n 
oy.i ± ou.u 


rlL'ojljj 


77/1 7 1 
Z /4.21 


1 ni 

1 .Ul 


"D 1 /D/ITTT 
D^/D4111 


ASl 1 
4o 1 


O 7HQ 

u.zu? 


S7 ^ -1- A ^ 
52.J ± O.J 


iaq s -1- in n 

24V. ± OU.U 


111J54ZU1 


7A^ 1 7 

20 J. 1Z 




RQ1\/ 

±>yi v 


7/1 Q 
Z4V 


n O/io 
U.U4V 


a e 1 q 1 
Dh.D ± y. 1 


1 A Q 1 1 O -5 

145.1 ± y.J 


Ur^OCQCC 
rilJSj Oo D 


777 Q^. 
Z/Z.yj 


A ^ 1 
0. j 1 


R7TTT 


7^Q 

ZjO 


n H7Q 
U.UZo 




ai ^ -L- ic\ n 
42. ± oU.U 


l_j I^QA 1 Q1 


7A/1 Qfl 
204. oU 


1 C Q/1 
lo. j4 


A 1 TTT/TV 
A 1 111/ 1 V 


7 1 A 
Z10 


n. n^o 


0.2 ± y.o 


77 A j- 1 7 7 
2 / .4 ± 1 / .2 


II I^QA^^Q 

£±D50ooo 


770 AO 

2 /5.0V 




£> / V 


7/1 ^1 
24 j 


n H/17 
U.U4Z 


1 7 A -1- 1 1 Q 
1 / .0 ± ll.o 


QQ Q _i_ 1 G A 

00.5 ± iy.o 


Ur*8AA1 7 

rlUoOOlZ 


7 CQ 77 

Zjy. 1 1 


OA \A 
Z4. 14 


£5 J V 


1AA 
Z44 


U.UoU 


Q/l , 

y.4 ±/.i 


cooi. in n 
00.5 ± ou.u 


rlUooUZj 


7^c 77 

ZD D.Z 1 


J 1 .oU 


AU V 


1 7zl 
1/4 


U.UU4 


Q 7 _i_ C Q 

y. 1 ± o.y 


oo.y ± iu.5 


riijyzy40 


77Q AA 
2 /o.OO 


7Q QA 
Zj. ^0 


pn c\7 

D7J V 


7^ 1 
ZD1 


n H7Q 
U.Uzo 


1 ^ 1 _i_ 1 7 Q 
lj.1 ± 12.0 


11 Q _i_ Q ^ 

/.5 ± y.D 


rLDy 000 1 


7A7 7 1 
Z0Z.Z1 


jy.55 


pn c\7 


1 77 
ill 


U.Ulo 


7 Q -1- 7 A 
1 .y ± /.0 


11 7.1-107 
20.2 ± 1U.2 


riljyo jZO 


7AQ 0Q 

20o.55 




A HTTT 
AU111 


ACM 
4U / 


U.Ujj 


inn j. 17 7 

ly.u ± 12. / 


11 Q 1 Q Q 

ij.y ± 5.0 


Li r*QA 1 7/1 

rilJy01Z4 


q an 1 
0UU.I7 


77 11 


A 1 \7 
Al V 


1 


A A7A 

U.U/U 


7 A -L- 1 ^ 1 

/.0 ± lj.1 




rlljyoojo 


ill 1 1 

z /z. 1 1 


J 1 .ZD 


AO/A 1 V 
AU/ A 1 V 


7A7 
ZO / 


A Al Q 
U.UIV 


11 S -1- 1 1 1 
LL.O ± Lj.l 


A7 O -1- 17Q 
02. U ± 12. y 


LI I^QQCA7 

£±Dy550 / 


7Q/1 A7 
254.02 


7fl CO 


pn c\7 


7fK 

zUj 


U.Ujo 


1 Q A 1 A /I 

1 j.U ± 0.4 


117 1 _i_ 1 7 1 
1 12. 1 ± 12.0 


TTp\ 1 AT A77 

£±DlUoU/ / 


7QQ 1 1 

2Vo. 1 1 


1 7 Q^l 


rSj V 


^1AA 
JOO 


n O/iA 
U.U40 


Q/1 Q 1 Q A 
o4.o ± 7.0 


QC 7 j_ 1 Q Q 

5o. / ± Ly.y 


riL/lUoU /o 


7Q7 A/1 
ZVZ.04 


7A 77 
ZO.Z / 


£55 V 


111 

Zjj 


n m/i 
U.Uj4 


A Q 1 7 Q 

0.0 ± l .y 




TTp\ 1 AC Q 1 Q 

1 1 IJ 1 U J jl j 


70/1 Q/l 


1 A A1 
10.01 


po\/ 

rsv v 


1Q1 

ZyZ 


n n^7 
U.Uj / 


A \ 7-i- 1 ^2 ^2 
41.2 ± 1 j. j 


QQ 1 1 1 7 a 
yo.L ± 12.4 


1 1 r\ i nc/: i a 
£11J1Uj01U 


7QA /LQ 
270.40 


1 fl 70. 
1U.ZU 


£5 oil 


^A^ 
DOD 


n HA7 

u.uoz 




CQ 1 1 1/17 
J5.0 ± 14. / 


un 1 OA^7 
rlUlUOOO / 


7 OA A 7 
2V4.02 


7^ 71 

ZD. 1 1 


£50 V 


OUU 


U.UJ j 




1 7 O -1- 1 ^ ^ 
12. U ± 1 J.J 


II 1 A A 1 A 1 

1 1 IJ 1 U040 1 


QA7 AQ 
0U2.05 


7C CA 

-ZD. DO 


PQ\7 

£>y v 


1 CQ 
1 00 


-U.UUj 


1 C A _i_ Q 1 
1 D.O ± y. 1 




TTp\ 1 A7QT 1 


7QO 1 
Zyo.Ly 


1^7^ 
ID. ZD 


£>y V 


1 A^l 
lOJ 


n m 1 


11 /I -u A 1 
1 1.4 ± O.l 




T 1 1 ACQ/1 /I 

£ilJlU5o44 


QA7 7Q 


70. OA 


±5o V 


770. 

zzu 


n. 1 Q7 
U.l 32 


AH ^ j. 1 A A 

0U.0 ± 10.4 


1 Q7 7 _i_ 1C\ O 
15*2. / + oU.U 


TTp\ 1 AO A 1 o 

111J1U501U 


QAA 7Q 

oUU.25 


U.ob 


£> Jl V/ V 


A1A 
4Z4 


n 1 ic\ 
U. 1 3U 


a -1- a 7 
jU.O ± 0.2 


1A1 Q j. n n 
040.5 ± 1 / .U 


un 1 OS7Q7 

1 1 u i Uo /yz 


km A1 

OUl.Ol 


1 7 

-1Z.JO 


£>7 V 


777 

Z I Z 


n 7 1 n 

U.Z1U 


1 H7 7 -u 1 7 O 
1U2.2 ± 1 / .U 


1f\ 1 7 _i_ 1 1 
0U1.2 ± 10. U 


i_rr» 1 1 1 77A 
1 1 1 J 111 zzo 


qoi oi 
oui.y 1 


1%. m 
Jo.Ul 


DO V 


111 

ZZ 1 


n H77 

u.u/ / 


^1 7 -u 7 A 
01./ ± / .0 


1 J4.U ± 1 / . J 


1 1 r~\ i i i 77/1 
1 1 1 J 1 1 1 / /4 


QAQ A/1 

jUo.U4 


7Q 1 Q 

Zj.ly 


£Sb V 


1 A 1 
14o 


U.Ulo 


11 -u A ^ 
11.0 + 0.0 




1 1 IJ 1 1 Z jU4 


Q AC /1A 

jUj.4U 


ca QQ 


RQ 

£>y 


1 QC 

LyD 


n. nQ'? 
U.Uoo 




77 /I -i_ 1 c a 
2/. 4 ± lo.o 


1 1 r~\ i i Q7no 
riD 1 1 o 1 \)y 


QA/1 AQ 


1 n 7^ 


£>y V 




n no/i 
U.UV4 


CC A j_ t A A 

oj.4 ± 14.4 


70Q j- 70 1 
2UV.J ± 2U.1 


un i i a 7/1 q 
1 1 IJ 1 14Z40 


T AO AO 


/17 


A H\7 
AU V 


1 Q1 
Ly 1 


A A/1 Q 

U.U4o 


7 -u o n 
0U.2 + y.yj 


1 11 O -i-7 7 

loo.U ± f.Z 


£1U1 1455 / 


Q A/1 Q/l 


7 7H 
- 1 . ly) 


R/i rn 

£>4111 


77^ 

Z ID 


n 1 sa 
U. 1 oO 


QC a 4- 1 n 7 

OJ.O ± 1U. / 


Af\l 1Qfi 

4U2.U ± iy.5 


i ir^ i i caa7 
1 1 1 J 1 1 JUO / 


jUo. 1 j 


7^ 7 1 

Zj.Zl 


DO V 


^07 

DyZ 


n nis 
U.Ulo 




C Q 1 1 A ^ 
J.5 ± 1O.0 


i in 1 i caco 
1 1 vJ i ijuoo 


^U4. lO 


17 17 
- 1 / . 1 / 


RQ S/AOV 

D7.J//\U V 


1 Al 
1H- / 


n m 1 
-u.ui 1 


1 7 A _i- Q 1 

1 / .0 ± y.j 




HD 11 6226 


308.31 


13.98 


B6IV 


649 


0.071 


21.7 + 13.6 


124.7 ± 22.2 


HD 119283 


309.61 


2.95 


B8V 


256 


0.087 


84.1 + 12.0 


135.1 ± 14.7 


HD 12095 8 


315.89 


22.25 


B3Vne 


1136 


0.107 


9.2 + 12.2 


65.5 + 30.0 


HD121611 


321.98 


37.33 


B9.5V 


204 


0.018 




30.1 + 10.8 


HD123307 


328.14 


42.94 


B9W/V 


212 


0.064 




164.3 ± 11.5 


HD124182 


311.21 


-4.63 


B3II/III 


420 


0.165 


106.0 ± 17.0 


252.7 ± 30.0 


HD 124834 


309.04 


-12.16 


B3III/IV 


346 


0.154 


66.0+13.6 


233.0 ± 30.0 
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Table 2. Stellar data and measurements (cont'd) 



5 tar 


1 (°\ 


D ( ) 


spectral type 


a (pej 


£l(£5- V ) 


eW(j /oUAJ (111 A ) 


T4\A7i'A4e/1 A A A A 
cW(OZo4Aj (111 A ) 


i in i oeno7 

£1U1ZjUU / 


HQ/I'; 

j i 7.44 


1 7 AQ 
1 / .4V 


14 QV 
DV V 


4Q4 

LyL 


n H48 

U.Ujo 


1 A 8 -1- A A 

10.0 ± 0.0 


4Q 4 -i_ 17^ 
Z7.Z ± 1 / . J 


T-Jr\ 1 in i co 
nUlJUl jo 




4H 41 
4U.4 1 


T4QTV A/ 
D7IV/ V 


44S 
ZZo 


n nzi7 

U.U4 / 


4 /.o ± 1 J.Z 




ur\ i i i n^8 
£1141 3 IUjo 


4 1 ^ H4 
31 J.Uj 


A HA 

-o.uo 


r>4 vn 


4Q 1 

3yl 


n 1 1 4 

U. 1 1Z 


OA A _i_ Q < 
VO.O ± 7.4 


447 4 _i_ 44 A 
4Z / .3 ± Z4.4 


t j n i a i o i o 
£11J1 3 I7I7 


JJJ.44 


4A 1 A 
ZO. 10 


T4QV 


1 ^4 

1 jZ 


n ha 1 
U.U01 


44 7 _i_ 7 ^ 
44. / ± /. J 


1/14 4-1. 1 ^ 1 
144. Z ± lj.1 


ur\ i 17 1 m 
£11J1 4Z1U1 


444 47 
JZZ.Z / 


A /l 4 
0.4j 


14 ^\/^ 


4Q4 

Ly3 


n 1 no 
u.iuv 


^7 4 _i_ Q 4 

j /.j + 7.4 


1 4Q 7 _i_ 48 O 
1 J7. / ± Zo.U 


ur\ i neon 
£1141 jjjZV 


447 47 
33 l.Z 1 


47 QQ 


T47V 
D / V 


1 A^ 

10j 


n 1 44 
U.lZj 


<4 1 _i_ 1 n 
jj.i + iu.y 


1/14^-1.41 8 
144. J ± Zl.o 


i in I acoan 


1AA A8 
444. Do 


44 4A 
44. ZO 


14QTTT 
DV111 


Z4j 


U.UVj 


48 4 -1- Q 8 
Zo.Z ± 7.0 




i in i lenA 1 
£11J1 j 47OI 


41 1 ao 

4 1 1.0U 


1 A 4 1 
-10.4 1 


Dy V 


4A4 

zoz 


OA4 
U.U04 


AQ 8 -1- 8 ^ 
O7.0 ± O.J 


1 4A 8 -1- 1 1 4 
140. ± 1 l.Z 


Tir\ i 171AA 
£11J1 j / 400 


4 1 /I 8A 
3 14. oO 


1 4 

-IZ.Jo 


Div 
£>4 V 


4Q^ 

3y3 


U.U4j 


/II A , 1 I Q 

44. U ± 14.7 




ur\ i aortO/l 


4/14 O/l 

444. U4 


44 40. 
Zj.ZU 


D / V 


4 1 A 
jlO 


n 4H/i 
U.ZU4 




1 84 A _i_ 1 A 7 
loZ.4 ± 10. / 




JJJ. 40 


41 C 1 
4l.ol 


DQ C\7 

rSV.4 V 


1 7Q 

1 ly 


n 1 4 1 

U. 1Z1 


7Q 1 _i_ Q 8 

ly.Y ± y.o 


44^ T j. K I 
LL3.L ± lj.1 


un i /inn47 

£11J14UU4 / 


4/in i ^ 
44U. 1 j 


lo.U4 


D4111 


444 


n A77 

u.u / / 


47 ± in 1 
j /.o ± 1U.1 


1 4Q 1_i_144 
IZ7.I ± 1Z.Z 


T-jr\ i aoa i o 
£iui4uoi7 


440 1 Q 

44U. Yy 


A f\A 
4.04 


T4QTTT 
DVill 


A4H 
4ZU 


n 1 ha 

U. 1U0 


4.7 fl -1- 7 ^ 
4/.U ± / . J 


7/11 fi x 17 Q 
Z44.U ± 1 / .7 


T-Jr\ 1 /I 1 177 
£1U141 3L 1 


4AO 04 
44U.7Z 


1 A A1 
10.01 


ny V 


1 

l7J 


fl O.A4 
U.U04 


77 A -i- 1 4 1 
Z / . ± 1Z. 1 


Qfi Q 1 117 

0U.7 ±14./ 


I If\ 1 1 e 

£11J14Zj 1 j 


4/1 8 Q8 

440.70 


44 4H 
Z4.4U 


T4QV 
Dy V 


1 A C 
14o 


n 1 4Q 
u.izy 


^4 4_i_8 4 
JJ.J + O.Z 


4^1 I j. K 

Zjl.4 ± Ij.o 


un i /i 480^ 
£11J14ZoUj 


4^n /i 1 

JjU.41 


44 C 1 
Z4.o 1 


AU1 V 


4 1 4 
Zl 3 


n 4 1 a 
U.Z10 


1 1 4 4 -u II fl 
1 1Z.4 ± 14. U 


A 4^ A -L. 1/1 A 
4JJ.4 ± 14.0 


ur\ i /1H7 i 
£11J144 4Z1 


440 ^8 
JjU.Jo 


1 44 

1 .ZZ 


14 ^.V 

DJ V 


1 Gfi 

Yyo 


n 1 7^ 

U.l / j 


8A < j. 1 A Q 
OO.J ± 14. 


44A Q -u 40 ^ 
ZZO. 7 ± ZU.J 


£11J144 jZO 


4 1 4 O/l 


1 Q 47 


14 2\/ 
DO V 


4H1 

jUI 


n n^A 
U.UjO 


44 A -u 8 A 
4Z.0 ± O.O 


1^1 Q -u. 1^4 
ljl.7 ± Ij.J 


imi aao4q 
£iui40UZ7 


4^4 7Q 

33 Z. / 6 


4fl 44 
ZU.Z4 


Dy V 


4 1 A 


n 1 44 

U. 144 


114 1-1.17 
1 14. 1 ± 1 / .U 


4AA A -1- 1 1 4 
Z44.0 ± 1 l.Z 


I ipv 1 /I A4G^ 
£11J140Z7J 


44H 4 1 
^ZU.Zl 


-1 j.Ul 




1 Q/1 
154 


n r»/i7 
U.U4/ 


40 O -U ^ ^ 

4U.U + J.J 


Q4 7 _i_ 40 O 
y3. / ± ZU.U 


ur\ 1 A 7QI7 

1 114 1 -4 iy3L 


TCQ 70 
333. I L 


17 71 
1 /. / 1 


14 ^.V 

DJ V 


1 4^ 

1 33 


n /iQ^ 


1 Q7 A -u 1 O A 
17 /.0 ± 1U.4 


440 ^ -j- 47 1 
jjU.j ± Z/.l 


ur\ i a Q/i 3Z 
£llJ1474Zj 


4/14 /I ^ 
44Z.4J 


A 7 1 
4. / 1 


14Q\7 
£>V V 


1 Q 1 
lol 


n 1 q 1 


Q/1 /l _i_ 1 A 4 
74.4 ± 10. Z 


1 04 4 _i_ 44 A 
1VZ.Z ± ZZ.O 


£11J1 jUj4o 


44C no 


Q 7 1 
- J. / I 


piv 
£54 V 


4^Q 

Zjy 


n n87 
U.Uo / 


47 1 -1- Q 8 
4 / . 1 ± 7.0 


111 a -u 1 Q ^ 

lll.O ± 1 7. J 


I in 1 C 1 QQA 

£1141 3 loo4 


4 44 
4.Z4 


1 7 4A 
1 / .40 


14 

£5 J V 


44.4 

Z44 


n A48 
U.44o 


4 1 4 A -1- 1 4 A 
Z14.0 ± 14.4 


cio 41 in n 
j 1 0.4 ± 4U.U 


£1U1 jZjoj 


4 1 n ^ 1 

4 1 U.J 1 


44 A4 
-Z4.04 


14A1V 
£501 V 


4A^ 

ZOj 


fl H7A 

u.u /o 


^O A -1- 7 A 
JU.O ± / .4 


141 Q -u 4A a 
14 1.7 ± ZO.o 


rllJl jOVUj 


444 
33L.33 


14^1 
-1Z. 3 1 


D /1TTT 
£54111 


A4 1 
0Z1 


n AA4 

u.uoz 


/17 7 _i_ A 7 
4 / . / ± 0.Z 


14^/1 -u 18 1 
ljj.4 ± lo.l 


u i ^7^.4/1 

I 1 14 1 4 / jZ4 


44Q QO 


1 ^ 4/1 
-1 J.Z4 


d/.jV 


4^A 
ZjO 


n ri/iA 
U.U40 


47 O _i_ 1 4 8 
Z /.7 ± 1Z.O 


aa 7 -1- 44 4 
00. / ± Z4. j 


i_i n i A4n7 1 


44A A 1 


1 c a 1 
-1 J. 01 


14/1TTT 
£54111 


yy)l 


n hoa 
U.UVO 


7l.U ± O.J 


4/1Q 7 _i_ 44 ^ 
Z47. / ± ZZ. J 


Li r\ i A/I77A 
1 1 1 J 1 04 / /0 


4^ 1 7A 

33 I. /O 


Q 4 1 

-y.zi 


T4 ^\7n 

£5 j vn... 


44C 
Z4o 


u.ujy 


44 7 _u 1 A ^ 
4Z. / ± 10. J 


^4 8 -1- 40 O 

jZ.o ± 4U.U 


tin 1 A^O^.4 
£11J10jUjZ 


A 1 4 
0. 1Z 


1 A9 
-1 .4o 


uo.j v((,i)j(,n) 


AAA7 
000 / 


n A4^ 

U.4ZJ 


1 84 A -1- 8 4 
lo4.0 ± 0.4 


^OA 4 -1- 40 O 
JUO.4 ± 4U.U 


14 n 1 A^A^, 
nlJlDj 40j 


4 84 
Z.04 


4 74 

-4. / Z 


T47/T4S1T1 
£5 //£5olll 


4AA 
400 


n no4 
u.uvz 


^7 7 -1- A 7 
3 1.1 ± 0. / 


717 A _i_ 1 < 7 
Z4Z.4 ± 1 j. / 


Li r\ i a^8A1 
£1U10jo01 


444 ^A 


44 ^/1 
-ZZ. J4 


147 ^1T TIT 
£> / .J 11-111 


A 

4oj 


n no 1 
U.UVl 


A4 8 -1- 1 O 8 

04. ± lU.o 


40A 8 -u 44 7 
ZU0.O ± Z4. / 


Li n i A780A 


44/1 C4 


1 Q ^/1 


T44\7 
£SZ V 


4 1 /I 
jl4 


U.Uoj 


CA A 1 1 7 n 

j4.4 ± 1 /.U 


lie n , in n 
Ijj.U ± jU.U 


Tin i 7 i e.77 
£1141 / 13 1 1 


4^4 44 

33L.3L 


1 ^ 7A 
-1 J. /O 


Dy V 


1 74 
1 /Z 


n n^/i 
U.Uj4 




1 1 A 1 -1-18 1 
1 10. 1 ± lo.l 


Un i 7 i 770 
1 114 1 / 1 / ZZ 


44/1 AO 
JZ4.07 


4/1 AC 
-Z4.0o 


tiOV 
£SV V 


4^C 

Zjo 


n r»4/i 
U.Uj4 


41 8 -u 8 A 
Zl.o ± o.O 


84 4 -1- 44 7 
04. 3 ± 2.3. 1 


i in i 7 i Q^7 
1 1 14 1 / 17J / 


1 S 0^ 


4 AA 
-4.44 


T4CTT/TTT 
£> oil/ 111 


44.7 
Z4 / 


n 447 
U.4Z / 


1 A^ 8 -1- 1 A O 
lOj.o ± 14. U 


AA4 A -1- 1 8 O 
404.0 ± lo.U 


I in i 77n 1 A 
1 1 14 1 / ZU 10 


n 7A 
u. /o 


1 4 
-1Z. j4 


T4Q 

£5V. J V 


4H7 
ZU / 


u.ujy 


40 1 _i_ Q 7 
Z7. 1 ± 7. / 


QO I _i_ 1 I Q 

7U.4 ± 14.7 


UT4 1 748 84 
1 1 14 1 /ZooZ 


4 1 4 4/1 
jl J.j4 


4A Q4 
-Z0.V4 


AUV 


4 no 
jUv 


U.1U1 


^7 4_i_1/11 
J /.Z ± 14. 1 


1 QQ a -u 1 7 ^ 
177.0 ± 1 1 .3 


£1141 /4j4j 


44 1 44 

4Z1.ZZ 


4A (Y7 
-ZO.U/ 


Dy vn... 


4/17 
Z4/ 


u.uui 




A/1 Q _i_ 47 Q 

04.7 ± Z 1 .y 


riUL /OOJJ 


4/1 


7 4 1 
- 1 .31 


T44\7 
£SZ V 


4 1 A 
Z10 


n /i 48 
U.4jo 


18^8_i-170 
lOJ.O ± 1 /.U 


a 7 1 a -u. 40 O 
4/1.0 ± 4U.U 


un i 77/1 g 1 
1 1 14 1 / /4ol 


lie go 

333.<yy 


4^ /1A 
-Zj.40 


£SV V 


A 4Q 
44V 


n H7A 

U.U /O 


^4 /I _i_ 1 7 O 
JZ.4 ± 1 /.U 


1 OO 7 -u 40 ^ 
1UU. / ± ZU.J 


i in i 7Qfi4Q 

1 1 14 1 /vuzy 


n 1 a 

U. 14 


4H OA 
-ZU.U4 


£5 J V 


1 98 
loo 


n 4A4 

u.zoz 


j j. 1 ± 0. 1 


1 OA 4 -1- 40 O 
1U0.4 ± 4U.U 


£1141oZZj4 


44fl QQ 
3 L\j. yy 


42 74 
-Zo. /Z 


T4S/T4QVr» 
£5o/£57 V n 


48 1 
Zol 


n n.47 

U.U4 / 


1 O 4 -1- 8 A 
1U.Z ± 0.4 




n r\i QC/i Q7 
£1U1oj4o / 


4/1 /1A 
Z4.40 


17/14 
-1 / .44 


T4 ATTT/TV 
£50111/1 V 


4H^ 

ZUj 


n A8A 
U.UoO 


^O O -u 8 7 
jU.U ± 0. / 


4^1 A -u. 1/1 O 
Zjl.O ± 14. U 


Li n l QA847 

£l£y loOoj / 


lie oc 


40. ^7 


T4 

£5 J V 


48^ 

Zoj 


U.UU/ 


3.y ± 0.0 




Li n 1 8 84/1 A 
£llJlooZ40 


4^^ 

3y 


4Q A7 

-Zy.v / 


T4Q/T4QV 
£5b/£5V V 


A 88 
4oo 


n nnn 

u.uuy 


4 ^ -u. 10 1 

Z.j ± 1U. 1 


7 Q _i_ 1 Q 4 
/ .y ± ly.3 


Li n i ono7o 
riuLyVy ly 


44 74 
Zj. /Z 


4^ no 


£58 V 


A A^ 
40j 


n 1 k 

U.l 1 J 


77 O _i_ Q < 
/ /.U ± 7.J 


47S 7 -u 40 O 
Z/o. / ± jU.U 


un i n i riQ 1 
1 1 14 1 y 1 UV 1 


7 A^ 
/ .04 


4H 

-4U.U4 


T4Q/T4QV 
DO/1S7 V 


4 1 4 
Z1Z 


n H4A 
U.U40 




1 7a 1 -1- 1 A A 
1 /o. 1 ± 14.0 


Tin i QA/1 1 4 
£ll.y 1 704 1 4 


4Q A^ 
Zo.44 


41 nn 
-4 l.UU 


Dy V 


4 1 4 
Z14 


fl H4Q 
U.U4V 


11 j. 11 1 
1 1 .Z ± 14.1 


eg q 1 177 
jo. 7 ± 1Z. / 


£11J17oj44 


44A A4 
440. OZ 


4Q 47 
-4o.4 / 


A fiTV 
AU1 V 


4^^ 

JJJ 


U.U1 


I 1 n 1 1 7 1 

I I .U ± 1Z. 1 


1 O 4 -1- IOO 
1U.Z ± 1U.U 


i in 1 Q8A4.8 


47 1 
Z / . 1U 


4S 1 n 

-44. 1U 


RQV 
£57 V 


4 1 1 

Zl 1 


0.4 ^ 
U.UZj 


1 Q 1 -1- A 7 
17. 1 ± O. / 




HD201317 


357.66 


-42.94 


B8V 


218 


0.018 


6.6 ± 10.2 


5.7 + 18.4 


HD202025 


26.08 


-40.74 


AOV 


120 


0.003 


5.7 ± 14.5 


12.5 ±8.1 


HD204220 


38.21 


-40.65 


B9III/IV 


293 


0.036 


33.8 + 11.6 


19.7 + 23.3 


HD205348 


322.56 


-39.32 


B8V 


191 


0.005 


4.7 ± 8.4 




HD209386 


19.37 


-53.18 


B8V 


279 


0.012 


1.2 + 7.4 


0.7 + 13.1 


HD215047 


52.30 


-56.52 


B9IV 


207 


0.042 




118.6 ± 17.5 


HD225264 


16.47 


-79.46 


AOV 


220 


0.001 


15.3 + 13.3 





